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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance degree of 
distortion improvement in a Cartesian feedback circuit 
that reduces the distortion in a radio transmitter. 
SOLUTION: A local in-phase demodulation signal 14 and 
a local quadrature demodulation signal Q4 obtained by 
applying locally demodulating to branched part of a 
transmission output are subtracted from an in-phase 
signal 12 and a quadrature signal Q2 respectively to 
calculate an in-phase error signal 13 and a quadrature 
error signal Q3. The in-phase error signal 13 and the 
quadrature error signal Q3 are converted into digital 
signals, given to a correction signal generating circuit 1 2, 
which generates a correction signal. The correction 
signal are converted into analog signals and added to the 
in-phase error signal 13 and the quadrature error signal 
Q3 at adders 3, 4 respectively to enhance a degree of 
distortion improvement. While keeping a distortion 
improvement effect, the bandwidth capable of distortion 
improvement is extended and distortion due to a 
characteristic change or the like resulting from a noise, a temperature and a power supply 
voltage change of a transmitter can be enhanced. 
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Vin2=Verr+ Vprd 
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Vout' #fPf-C^ffcft£, 5 Verr. d 

Vprd, <?Vin2. <9Vout2, 3 VoutT-ai-3\ 
Vprd' 

= Vprd (Verr' ) 

= Vprd (Verr +3 Verr) 
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Vout = -G 1 • G2 ( ( 5 Vprd) / ( 5 Verr) + 
1 ) • <?Verr + Vn 
£->X. 

d Vout= 1 / ( G 1 • G 2 ( ( d Vprd ) / ( <? Ver 
r) + 1 ) ) • Vn 

t%&. Vprdfi, ffiEm^%cr>X>h2 < . 
( 5 Vprd) / ( d Verr) =0 

d Vout= 1/ ( G 1 • G 2 ) • Vn 

m±i7)J:atw, iitari/vi— 

1/ (Gl • G2) f&fcSr*. 
[ 0 0 3 4 ] T'J r -f * 3 Isitt^E&X'fohtzlb 

( I ') = (GprdX c o s (-d<9)-l 
(Q') (GprdX s i n(-d<?) 



Verr' = Verr+ d Verr 
Vprd'=Vprd+<9Vprd 
Vin2'=Vin2+<9Vin2 
Vout2' = Vout2+ d Vout2 
Vout'=Vout+5Vout 

[0030] niEm^^m<7)A^mx\&fimmi. 



d Verr) • d Verr 
= d Vprd+ a Verr 

= ( d Vprd ) / ( d Verr ) ■ 3 Verr + d Verr 
= ( ( d Vprd) / ( d Verr) +1)6' Verr 
t&&. flJWSOAibfllftttt, 



( 3 Vin2) • 3 Vin2 



+ 1) 



3 Verr 



+ 1 ) • d Verr + Vn 

VnlZ&fr&ZkWTZ. ±X'7jkLtz£ 

[003 5] deoiot^ S*HMH=WLT«, T'Jf 

^ - ka' 7 ; 1; j; ^ >) . w&&& 

[0036] mz. m 1 srfflv^T . *&wcr>m 1 nmm 
(ommizun&mmmmm^commz^uxwmr^ . 
mmmm^ 1 3 . mmm^m^-Q 3«, r 4 • 

T-J-o*<3Baig» 10. • T-J-n^$0S& 

MjE«#£j*0H1 2lcA2l$: l l&. fflIEra-^*j£B» 
Ji, A:>l£ I . Q, iMJ* I ' . Q' k-?Z t , 

-GprdX s i n(-d<9) ) ( 1 ) 
GprdXc o s (-d6»)-l ) (Q) 
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*ttJM-4. Jot. miEm^^s&mmi 

1 ' =(GprdX cos (-d<9) -1) X I 3-GprdX s i n 
(-d6»)XQ3 

Q' =GprdX s i n(-d<9)X I 3+(GprdX cos (-d 
^)-l)XQ3 

nrm^t**). tm®m3. imm-®&4izxjizti 

*. flD&H|g&3(i:, I3fc I'fcJnJWiOT. »P«I1]SS 
3<7)tfJ;fr(i» GprdXc o s (-d#)X I3-Gprdx s i 
n(-d«9)XQ3i:^-S.. 

[0037] Jn®LHIS&4{i:, Q3t Q' SrJtfW&OT* 
tm^4<DlHM±. GprdXs i n (-d<9) X I 3+G P 
rdXcos(-de)XQ3fc5rS 5 iot, jDmHlS83fc 
JuJWllK4tH:*jH:, ruf^b-ygyMCiSI 

[00 38] Sp«[l]ffS 3 . Jn3J@8&4coajmL yU— 7* 
7 -f >V9 5 , A— 7*7 * /u? 6 , tTJj £*U WtttMBB 
yU-7'7 -f 5 , 7°7 4A-:?6{4, 

f*tB73 Sit* . J±i7J<0-g|5(S^iIS$ilil3e«lffl^9 t=A 

»9«:ssaiiwi^Q4Ji» m%mni , -$»ni!&2tcA 

flSfU Plfflft-tl 2. H3E«#Q2i:**$*U Hffi 
ifiStl-^I 3, mS3»IS«#Q3*:aj*-*-&. JaJb<0i 

[0039] ±ie^j; p tc, *^bj<t)^ i comm^mm 

^Pft-f-*3«t^gPiS^aPfi^-S-, A*«#T*4H 

JE-f !> tt)£fc Lfc^T, <£3fc<07° 'Jf^h-i'aVj 
$>ZktfX'£&<, $£>(::, y'Of^^h-^a ytz£ 9 

4. 

[0040] ( * 2 ommmm. ) ^ajfcom 2 ohm 

OJBBWi. A73ft#T**>Sl^ffiA7Ji3j:tXBm7jSrT 
•?-D^^LTl5lfflft-f-fcJ:L<il3cfi-f-^^fi!tLT, iM 

rnm5.tn.mmm , rawest j:ififf3HS#a»4>**ve 



tic, |5|ffiA7J*iJ:l^i3KA^^oTffljE«-^ 

TS^^ffliE-r-l»^-x^rv • 7-f-hVs'.y^l5]S8^ 
[ 0 0 4 1 ] 0 1 2(4, *f60JiO^2(OHJfi<O^(cii 

ftft«8»«fltE]»o«j«^arryo.y^Bi , cfci. hi 

2dfcWC, -r-f^/lx- T^-o7^HlS&25 , 26(4, 

wmxn 1 1 tii3cA*Q 1 zztiztLT^urm^Ttz 
$mr& h.*2 omrnnmBtf. m 1 ohm 

A7J I 1 i:ii3cA^Q 1 i:3r0, r-f • T^o^ 
[0042] ±E«0 J: a (cfilB)t$^*^BJC0^2^ 

m<mmt,zH»htmwsimkcomw^mm-th . n« 

i^Hfi#I 3, S3ctgH{I-sf-Q3{i, /U-7°flJ#^GL 

I 3 = - (ID / (GL+ 1 ) 
Q3 = - (Ql) / (GL+ 1 ) 

iEfi#^)ft^22S: I 1 , QlT«(f, IhJ-A^^CPI 
-<0fflb6iq*iE«#^«liI«H2J: 0 . CiMc: J: 

o , m i commmm t mmizmm- & z t 
[0043] ±iecoj; o (c ^wmw,2commcr>mm 

X'li. *-fy7y- 7^-hVN'-/7II]?8^^ffl^IlI 
A^lfi-^T'^4|lIfflA^fcJ:tm3<A^^r^n 
^mLT|H|fflfi^J;Vl:Xft-^2r±^iLT, SUltB 

»LT, Rfflffi*fi#tJj:VTi35iftl«t#^J|cm-r*i: 
Ht. RfflA73feJ:tXii35A^fc«!-5TffliEfi^S:± 

[0044] (m 3 nmmcDBm > 3 ohm 

eo«3BU4, |iIfflA7Ji3J:i>Tl35A7J(^oT<l-f-$:ffljE 
L, r^n^mtT|5lffifi-^iDJ;tXtl3Sfi-^i:L, 

[OO45]013(4, *5&WV>m3cr>mte<DBmiZt5 
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^@SS13. T< i?9)V ■ r^o^^[II8|l4. ax 

a* 1 1. m^x-hQii^mimmnzKn^ti. wje 
[0046] iizcdx o tmrteivttfi&tom 3 <?>m 
t-r&t 

I 3 = - (II)/ (GL+ 1 ) 
Q3 = - (Ql ) / (GL+ 1 ) 
Va*. ±ieH^(^-5T. *KE»7 4>«0MIE*27«: 
I 1. Q 1 T**tf . 

[0047] jjbo J: ^ 3 vmm<?>mm 

r^-D^«LT[5)ffiff^ct^H3cfi#i: U iMflffi 

[0048] ($4e>Stfifc<Z>jgJB) *»BBoaS4<0*» 

3£A7Jttii-?Tfi^£*iliEU r^a^^UTIBJfflft 

(I 5) = G • (1+dG 0) ■ (co 
(Q5) ( 0 1) (si 

M = (l + dG 0) • (c o s (d<9) 
( 0 1) (sin(de) 

IM=(IM1 IM2)=inv(M) 
(IM3 IM4) 

1 = I M 1 , \m.1 = I M 2 . \WL3 = I M 3 , ffi»4 

(I 5) = G • M • I nv(M) • (I 1) 
(Q5) (Ql) 
= G • (I 1) 
(Ql) 

/. I 5 = G • I 1, Q5 =G • Q 1 

fcfc*. J2Lb*>«fcdfc:» SHIftJ»l|jEIIIK£fflv**c:i: 

[0054] -mz. W.-£3£m&7 . E3£fSIS2S8c0ffi 



[ 0 0 4 9 ] 01 4{i, #3gBBom4<D||]ifc<7)J&fgfc& 

nhujmm$&m&*^t7'v v7mvb&, mi 

3 comm^mt M$r 5 . a zeoss 7 *<&iBftA» 
[ 0 0 5 0 ] m 1 5 ti , m®pimmmffimfov>7u ? 

tvC, »JHg»i5, ^05§16. ffl»HI»17. ftttlalK 

3, tm.4tLtzi>e>x'b&. 
[0051] ±m<ox 0 izffl&ztiti*mwcom4cDm 
m<mmt,z&w&fflmmmk<nmft*mw-th. 

[0052] cm, ftaaasMu A*--; - 
x\ t-T-isTy ■ ? J- F^-. y 7-£#<7)Mmm£& d 

G, £r£t£il£d<?i; U ffi^ff-f-Sr^-xysy HtciS 
Lfcitf>£|S|fflffi:JjI 5, iS3caj^Q5i:L. ^-7°£ 
«sOffl»*Gfcr&. [SlfflA^Jl lfccttftK^A^jQl 
fc. Hffiffi^I 5fciZ/il3<aj*Q5i:c7)rac7)M«(i. 

s (d<9) -s i n(d(9)) -(II) 
n(d<9) cos(d^)) (Ql) 

[00 53] 

-s i n(d<9)) 
cos (d^)) 

^2. M3, «4^;t^'H. 

[0055] ±te«oj; 3 *mx7>m4<r)mfo<wm 
x-ii. t}~^f^ry- 7 •/ 7 mcos&m&mm® 

SSSr, SflSA^HflijEIIIKT. |5)fflA^feJ;^B3cA 

*t=a^rfi#*«jEL. r^-o^fsLTipiffifi^-ii 
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[00 56] 

WSftfcEWRffiffliHg-* i 4**j:tflg«ii3aHimi-«i- 
Q 4 £ (Hjffifi-^ I 2 ti cfc im^m^Q 2irh *tl?tlM 

% vtz mmmmm^ 13 ax x/m^m^m #q 3 £ f ^ 

S&13& it^-r-f • T-^n^m®K14^A^^-S 
«EfS-v£j&[IlS&12i:. i^A- • 7^a^BSlIIi& 

i3ojij^tci5ifflp.Mft-^ 1 3 ztm-t& tmm&3 1 . 

Q3£Jng-f&JnJfM4i:. ;U-7°7 -r^i:. B3< 
^PSIJ:. i«JiJ&ffi|E#Si:. SrfSl^^fllJS 
fcUiOT. ^-Tfi|t#S-T(f-l.** f BI^i:'5r , 9. Zix 

[0057] ifc, SA&#^i<£1ii: A-7°fiJf#£-5£ 

[0058] §^»c. mffltemm&sfonm. waste 

[01 ] *»B^«l«lltte9»JBfc:*i*t4«Jg«l«ISI 
fficorn y?0. 

[02] *«ia^)ss 1 <7>HMoffM§tfc tt « tueMism 
»^)1iiE«^^JRIllH<orn y ?0. 
[03] *^0J<7)®aS-^0. 



[04 ] fe^mmmmx'hhti-T'i/Ty ■ y < 
[05] ii-T-isTv ■ y fmknmm&Th 

[06] KJB«*BSHg^>Aai*«rtt*5r«a. 

[07] »si«ws»oAaj*ifi»e&5cfa. 

[08] »ffl««Mi»<OS*«iE»tt?Sr*^-H. 
[09] tt*<Z)|»B4f fltigft-Cft ^''JfUh-yg 
:x[h]S&cD0. 

[010] {E^ryf^h-^aVEIKtctittia 
2E@8&<D7'ny?0. 

[01 1] ij-fisTV ■ y vfcoammcoiB 

[01 2] *m\nm2<nmMcmmzi3if2>imtfm 

EKfcoaiJfc* St/Q y ?0. 
[01 3] *^H8^3^HSft^S8tJ3tt-6^fflHS 

[014] *^om4^HJS^Stc*j»t-l>^fflHS 
0«W)flliat*^-rn y ?0. 
[01 5] *fW8<^54^)|||t^)»JBK:tJJt&IWB*MI 

« 

1, 2 K*|IIK 

3, 4. 21. 23. 24 JP^HISS 

5 . 6 y • y 4 iv? 

7 m&cm$s 

8 mmmm^tt 

9 rattm 

10. 11 r^-o^ • r 4 ^*^^»hib 

12 «iEffi#4j«0» 

13, 14 . 25 . 26 ■ T1-vy$£fflm 

15. 16. 17. 18. 19. 20 mm» 

22 mjEm^f&M 

27 ms.m 

28 mmftmzm&jEiBifo 
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13 
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ESI 



11 ^ 14^ 
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r 5 




r 1 
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[033 



iE*tiiESJE V i n 2 

V p r d i W**&. «t-^«i£ 



jfeg&EISft TO 

1 II V o u t 2 



3l£«i£ V e r r 



V i n 



A/V^ — 1 



Vout 



Vmon g 2 



[H43 




V 3 r r 



V i n 



[053 

JtMH* Vd 
G 1 I 



Vmon 



"AAA" 



*Vout 



G 2 
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[06] 



A 



m JltiLft: Bout 



00 



£out=Goaxpin 



Pout=Pout(Pin) 




A*U^;U:Pin 




d0(Pin) 



©out - flout C Pin) 
► 



Pin — Pout/Gna 




Poui(Pin(x))=x 



AAU'tA'S'in 



[08 3 



SB IE A* U^JU : PinPrd 

PinPrd= 
:>inPrd(Pin) 



PinPrd(Pin) 
= P*n(Pout) 
=Pin(PinxGpa) 



^in— Pout/Goa 




m*U^:Poui 



AAL"<JI*:Pin 



;>out(PinPrd(Pin)) 

=Pout( Pin( Pin x Gpa) ) 

-Pin x Gj>a ( YPout(Pln(x))=x) 
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MS 



[mi 3] 



rata a a- 
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12 



01 



2B 



on 



03 



S3? 



til* 
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CI214] 



|S3«A*J- 



*£A*>- 
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r 28 
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[0 1 5] 



15 23 




F^-A(##) 5J090 AA04 AA41 CA25 CA26 CA62 
FA08 FA17 GN03 GN05 GN06 
HA25 HN03 HN04 HN07 HN08 
HN17 KA17 KA26 KA34 KA42 
KA53 KA55 MA13 NN16 SA14 
TA01 TA02 
5K004 AA05 AA08 FE07 FF05 JEOO 
JF04 

5K060 BB07 CC04 FF06 HH01 HH09 
HH11 KK03 KK04 KK06 LL24 



